(0.6) j,-(*+i, n up, n u}«, ..., n u)
which we shall call a system of functional difference equations associated with the original system of difference equations (0.3). In §7 we shall give a detailed discussion on this matter.
In §8 and §9 we shall prove the existence and the uniqueness of an analytic solution of (0.6) of the form such that the inequality holds with some arbitrary constant M in a certain region of (#, w) space. In § 9 we shall show the existence of an asymptotic analytic solution of (0.6).
In preparation for the discussions in Part II, we shall deal with a following particular case of equation ( Any solution of (0.9) that approaches to CXD as x tends to oo is then obtained from a solution of (0.10) that approaches to 0 as x tends to oo. In conclusion the author expresses his hearty thanks to Professor HUKUHARA, Professor SIBAGAKI and Professor URABE who had through the preparation of this paper incessant interest on our problem and gave many criticisms and improvements. We remark that we may assume ^,-= 1 (z = l 5 
containing an arbitrary periodic function n(x) = (TZI(X), 7r 2 (x\ •••} ^w(^)) with period 1, so that the function (2.1) corresponding to (2.3) is a general solution of (1.1).
Now substitute (2.1) and (2.2) into (1.1), then we have
This equality holds formally in x and u, because y= y(x, u) is a transformation reducing (1.1) to (1.12) formally in x and u. Let us write (2.4) briefly as
and call this equation an associated functional difference equation of (1.1).
Clearly y(x<> u) given by (1.13) is a formal solution of (2.5). In order to prove the asymptoticity of this formal solution, let us put 
Writing z^, <p^ c,-# 5 respectively, as z^ cp^ c,-in (2.6) for simplicity, we
Owing to the assumption made on the functions // in (1. 
Therefore we may write (p(x, u^ z) in the form:
Here Now, referring to the equation (2.11) consider the mapping T defined
where If {z n (x, u)} is a sequence of functions that belong to F and converges uniformly in any compact set in F X [/, then the sequence {z n (x, u)} of the mapped functions clearly converges uniformly to a function z (x, u) in Fx U which is the image of the limiting function z(x, u).
Lastly we notice that the family of the mapped functions forms a normal family in F X U. This is clear from the fact that z n (x, u) are analytic and equibounded by \\z n (x, u}\\ <,M{\ x |-<* +1 > + \\u\\ N+l }.
Hence all the necessary assumptions of the Fixed-Point Theorem were shown to be satisfied in our case, so that we have the following existence theorem. We have proved that it has an analytic and bounded solution in a region F >< U. We shall show that such a solution is unique.
Supposing two solutions zi(x, u) and z 2 (x, u) we set
Then v satisfies the equation In this section, we shall show that we can find a formal solution of Thus we have defined the transformation (6.7) from y to u. Now, the two transformations (6.7) and (6.17) give a relation between u and UN defined as (6.19) which can be solved formally in the form 
J = i
The general solution u(x) of (7.2) may be found easily by putting vi(x)
= logUi(x). u(x) contains an arbitrary periodic function TC(X) = (TTI(X\
) with period one, so that the function (7.1) corresponding to the general solution u(x) of (7.2) is a general solution of (7.1).
Substitute (7.1) and (7.2) into (6.1), then we have given by (6.7) . In what follows, we shall call (7.3) an associated functional difference equation of (6.1).
Corresponding to the formal solution (6.7) of the associated functional difference equation (7.3), let us put Owing to the assumption on the functions /,-in (7.8) and to the fact that P iN in (7.6) are polynomials in x~l and u^ we see that there exist positive constants R^ r^ such that c,-(a;, u) defined by (7.8) are analytic in the region (7.10) N>-R 2 , ikli<^2.
Referring to the fact that (6.7) is a formal solution of (7.3), we get the formal equalities that is,
By (7.6), (7.11 ) and the definition (7.8) of a(x, u), we get the estimation Therefore we can conclude that there exists a positive constant L such that holds in (7.10) . Choosing positive constants R^^ r 3 suitably we see that (Pi (x, u, z) are analytic in the region Hence we have 0(.T, a, z) is an analytic function in (7.12), and there exists a positive quantity K such that the inequality holds in (7.12). Therefore (7.9) may be written as Now, putting
and substituting this in (7.13), we have the equation for w
For simplicity, we put 
The most important fact to be proved is that if w(x, u)^F then also 
Uniqueness theorem.
In this section, we shall consider the uniqueness of the solution of the functional difference equation As is easily seen, the inequality holds for any t;, where ^o^ min U/| and d is a constant satisfying (7.14) ^o-l>fl>0. 
